The v-erbA oncogene requires cooperation with tyrosine kinases to arrest erythroid differentiation induced by ligand-activated endogenous c-erbA and retinoic acid receptor.
The v-erbA oncogene, a mutated version of the thyroid hormone receptor alpha (c-erbA/TR-alpha), cooperates with tyrosine kinase oncogenes in erythroblast transformation. Here we show that the ligand-activated, endogenous retinoic acid receptor (RAR-alpha), in cooperation with c-erbA/TR-alpha, efficiently reverses the transforming effect of kinase oncogenes, overcoming oncogene-induced self-renewal by triggering terminal differentiation of the transformed cells into healthy erythrocytes. This differentiation induction was accompanied by up-regulation of erythrocyte gene expression. Similarly, RAR-alpha and over-expressed exogenous c-erbA/TR-alpha efficiently abolished the differentiation arrest caused by v-erbA, while the low levels of endogenous TR-alpha had no effect. In contrast, transformation by v-erbA plus a kinase oncogene was not affected at all by ligand-activated endogenous or over-expressed exogenous TR-alpha and RAR-alpha. These results suggest that oncogene cooperation is required to protect leukemic erythroblasts from differentiation induction via endogenous, nuclear hormone receptors. Endogenous c-erbA/TR-alpha and RAR-alpha apparently cooperated in abolishing erythroblast self-renewal and inducing differentiation, since the respective ligands acted in a synergistic fashion, and overexpressed, non-ligand-bound c-erbA/TR-alpha suppressed endogenous RAR-alpha function in differentiation induction. Genetic evidence is presented that this functional cooperation requires the receptor dimerization domain, suggesting that TR-alpha/RAR-alpha heterodimers play a role in regulation of erythroid differentiation.